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TRANSITION SEAL SYSTEM

(57) A system includes a web plate (36) axially dis-
posed between a transition piece (32) and a turbine noz-
zle (34). The web plate (36) includes a radial arm (114)
extending in a radial direction between an inner surface
(112) and an outer surface (110) of the web plate (36).
The radial arm (114), the inner surface (112), and the
outer surface (110) are disposed about an axial passage
(82) configured to facilitate a flow of combustion products
(61) from the transition piece (32) to the turbine nozzle
(34). The transition piece (32) is disposed within a com-
pressor discharge cavity (28) configured to receive an
oxidant (60). The radial arm (114) includes an upstream
face (134) in fluid communication with the compressor
discharge cavity (28). The radial arm (114) also includes
an arm passage (172, 173, 174, 175) that extends an
axial length (182) in an axial direction (72) from the up-
stream face (134) through at least an axial depth (180)
of the radial arm (114). The arm passage (172,173, 174,
175) is configured to receive a portion of the oxidant (60)
through the upstream face (134).
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Description
BACKGROUND

[0001] The subject matter disclosed herein relates to
combustion turbine systems, and more specifically, to
combustor and turbine sections of combustion turbine
systems.

[0002] In a combustion turbine, fuel is combusted in a
combustor section to form combustion products, which
are directed to a turbine section. The turbine of the turbine
section expands the combustion products to drive a load.
The combustion products pass through a transition piece
of the combustor section to a turbine nozzle of the turbine
section. High temperatures and pressures of the oxidant
may make sealing difficult. Unfortunately, leakages of
combustion products between the combustor section
and the turbine section may reduce the efficiency of the
combustion turbine system.

BRIEF DESCRIPTION

[0003] Certain embodiments commensurate in scope
with the originally claimed subject matter are summarized
below. These embodiments are not intended to limit the
scope of the claimed subject matter, but rather these em-
bodiments are intended only to provide a brief summary
of possible forms of the subject matter. Indeed, the sub-
ject matter may encompass a variety of forms that may
be similar to or different from the embodiments set forth
below.

[0004] In one embodiment, a system includes a web
plate axially disposed between a transition piece and a
turbine nozzle. The web plate includes a radial arm ex-
tending in aradial direction between an inner surface and
an outer surface of the web plate. The radial arm, the
inner surface, and the outer surface are disposed about
an axial passage configured to facilitate a flow of com-
bustion products from the transition piece to the turbine
nozzle. The transition piece is disposed within a com-
pressor discharge cavity configured to receive an oxi-
dant. The radial arm includes an upstream face in fluid
communication with the compressor discharge cavity.
Theradial arm alsoincludes an arm passage thatextends
an axial length in an axial direction from the upstream
face through at least an axial depth of the radial arm. The
arm passage is configured to receive a portion of the
oxidant through the upstream face.

[0005] In one embodiment, a system includes a web
plate that includes a radial arm extending in a radial di-
rection between an inner surface and an outer surface
of the web plate. The radial arm is circumferentially dis-
posed between a first axial passage and a second axial
passage. The first axial passage extends in an axial di-
rection through a first transition piece, the web plate, and
a first turbine nozzle. The second axial passage extends
through a second transition piece, the web plate, and a
second turbine nozzle. The first axial passage and the
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second axial passage are configured to convey combus-
tion products. The first transition piece and the second
transition piece are disposed within a compressor dis-
charge cavity configured to receive an oxidant. The radial
arm includes a first arm passage configured to receive a
first portion of the oxidant through a body of the radial
arm. The radial arm also includes a second arm passage
configured to receive a second portion of the oxidants
through the body of the radial arm.

[0006] In one embodiment, a method includes direct-
ing a portion of an oxidant to an upstream face of a radial
arm of a web plate. The web plate is disposed axially
between a transition piece and a turbine nozzle. The
method further includes cooling the radial arm of the web
plate by directing the portion of the oxidant through one
or more passages extending in an axial direction from
the upstream face of the radial arm.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These and other features, aspects, and advan-
tages of the present invention will become better under-
stood when the following detailed description is read with
reference to the accompanying drawings in which like
characters represent like parts throughout the drawings,
wherein:

FIG.1isadiagramof an embodiment of agas turbine
system;

FIG.2is a diagram of an embodiment of a combustor
section and a turbine section of the system of FIG. 1;

FIG. 3 is a perspective view of an embodiment of a
transition piece of the combustion section and a tur-
bine nozzle of the turbine section of the system of
FIG. 2;

FIG. 4 is a side view of an embodiment of the tran-
sition piece, a web plate, and the turbine nozzle;

FIG. 5 is a perspective view of the system of FIG. 4,
illustrating an embodiment of seals within the web
plate;

FIG. 6 is a perspective view of a downstream face
of the web plate;

FIG. 7 is a cutaway view of the transition piece and
a radial arm of the web plate with an embodiment of
a cooling system;

FIG. 8 is a cutaway view of the transition piece and
a radial arm of the web plate with an embodiment of
a cooling system; and

FIG. 9 is a flow chart depicting an embodiment of a
method for cooling the radial arm of the web plate.
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DETAILED DESCRIPTION

[0008] One or more specific embodiments of the
present subject matter will be described below. In an ef-
fort to provide a concise description of these embodi-
ments, all features of an actual implementation may not
be described in the specification. It should be appreciated
that in the development of any such actual implementa-
tion, as in any engineering or design project, numerous
implementation-specific decisions must be made to
achieve the developers’ specific goals, such as compli-
ance with system-related and business-related con-
straints, which may vary from one implementation to an-
other. Moreover, it should be appreciated that such a
development effort might be complex and time consum-
ing, but would nevertheless be a routine undertaking of
design, fabrication, and manufacture for those of ordinary
skill having the benefit of this disclosure.

[0009] When introducing elements of various embod-
iments of the present subject matter, the articles "a," "an,"
"the," and "said" are intended to mean that there are one
or more of the elements. The terms "comprising," "includ-
ing," and "having" are intended to be inclusive and mean
that there may be additional elements other than the list-
ed elements.

[0010] Combustion products (e.g. exhaust gas) direct-
ed from a combustor to a turbine may pass through a
transition piece and a turbine nozzle. The transition piece
and the turbine nozzle may be separate components.
Further, there may be additional structure (e.g., a web
plate) disposed between the transition piece and the tur-
bine nozzle. Forces from thermal effects (e.g., thermal
expansion and contraction) and the velocity and pressure
of the flow combustion products may act on the transition
piece, the turbine nozzle, and the additional structure.
Therefore, it is desirable to reduce the temperature (i.e.,
cool) the transition piece, the turbine nozzle, or the ad-
ditional structure.

[0011] Accordingly, embodiments of the present sub-
ject matter generally relate to a system and method for
a cooling system that cools one or more structures dis-
posed between the transition piece and the turbine noz-
zle. Some embodiments include a web plate disposed
between the transition piece and the turbine nozzle,
where the web plate forms one or more seals. The web
plate may be at least partially exposed to the thermal
effects of the combustion products. The cooling system
is employed to cool the web plate. The cooling system
is fluidly coupled to a compressor discharge casing that
receives an oxidant from a compressor. The cooling sys-
tem alsoincludes one or more passages in the web plate,
the transition piece, or both. The oxidant may flow
through the one or more passages. The flow of the oxi-
dant through the one or more passages cools the sur-
rounding structure.

[0012] With the foregoing in mind, FIG. 1 is a block
diagram of an example of a gas turbine system 10 that
includes a gas turbine engine 12 having a combustor 14
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and a turbine 22. In certain embodiments, the gas turbine
system 10 may be all or part of a power generation sys-
tem. In operation, the gas turbine system 10 may use
liquid or gas fuel 42, such as natural gas and/or a hydro-
gen-rich synthetic gas, to run the gas turbine system 10.
In FIG. 1, oxidant 60 (e.g. air) enters the system at an
intake section 16. The compressor 18 compresses oxi-
dant 60. The oxidant 60 may then flow into compressor
discharge casing 28, which is a part of a combustor sec-
tion 40. The combustor section 40 includes the compres-
sor discharge casing 28, the combustor 14, and a tran-
sition piece 32.

[0013] Fuelnozzles 68 injectfuel 42 into the combustor
14. For example, one or more fuel nozzles 68 may inject
a fuel-air mixture into the combustor 14 in a suitable ratio
for desired combustion, emissions, fuel consumption,
power output, and so forth. The oxidant 60 may mix with
the fuel 42 in the fuel nozzles 68 or in the combustor 14.
The combustion of the fuel 42 and the oxidant 60 may
generate the hot pressurized exhaust gas (e.g., combus-
tion products 61). The combustion products 61 pass into
the turbine 22 via a passage of the transition piece 32
and a turbine nozzle 34. The combustor section 40 may
have multiple combustors 14 and transition pieces 32.
For example, the combustors 14 and transition pieces
32 may be disposed circumferentially about a turbine axis
44. Embodiments of the gas turbine engine 12 may in-
clude1,2,3,4,5,6,7,8,9, 10, 11, or 12 or more com-
bustors 14 and transition pieces 32.

[0014] A turbine section 46 includes the turbine 22 that
receives the combustion products 61 through one or
more turbine nozzles 34. Each turbine nozzle 34 may
correspond to a respective transition piece 32 disposed
about the axis 44. The combustion products 61 may drive
one or more turbine blades within the turbine 22. For
example, in operation, the combustion products 61 (e.g.,
the exhaust gas) flowing into and through the turbine 22
may flow against and between the turbine blades, there-
by driving the turbine blades into rotation. The turbine
blades are coupled to a shaft 26 of the gas turbine engine
12, which also rotates. In turn, the shaft 26 drives a load,
such as an electrical generator in a power plant. The
shaft 26 lies along the turbine axis 44 about which turbine
22 rotates. The combustion products 61 exit the turbine
22 through an exhaust section 24.

[0015] FIG. 2 is a diagram of an embodiment of the
combustor section 40 that includes various features de-
scribed in FIG. 1. As discussed herein, a downstream
direction is indicated by arrow 70, a radial direction is
indicated by arrow 72, an upstream direction is indicated
by arrow 74, and a circumferential direction is indicated
by arrow 76. As described in FIG. 1, oxidant 60 exits from
the compressor 18 and enters into the compressor dis-
charge casing 28. The oxidant 60 may include air, oxy-
gen, oxygen-enriched air, oxygen-reduced air, or oxygen
nitrogen mixtures.

[0016] The oxidant 60 may pass from the compressor
discharge casing 28 into a sleeve passage 64, which is
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formed by the cavity separating a combustion chamber
62 and a sleeve 66. In some embodiments, the oxidant
60 may flow directly from the compressor discharge cas-
ing 28 into a combustion head 80. The flow of oxidant 60
through the sleeve passage 64 may cool the combustion
chamber 62, the transition piece 32, and/or a web plate
36. That is, the oxidant 60 may flow in the upstream di-
rection 74 through the sleeve passage 64 toward the
combustion head 80, or in the downstream direction 70
toward the web plate 36 and turbine nozzle 34. It should
be appreciated that the combustion chamber 62 may be
part of a single piece that includes the transition piece
32. Alternatively, the combustion chamber 62 and the
transition piece 32 may be separate from one another.
The web plate 36 is part of a system for sealing between
the transition piece 32 and the turbine nozzle 34. The
web plate 36 is described in greater detail below. In some
embodiments, a portion of the oxidant 60 flows in the
downstream direction 70 toward the web plate 36 to cool
radial arms, the inner surfaces of the web plate 36, the
outer surfaces of the web plate 36, or any combination
thereof of the web plate 36. The oxidant 60 directed to-
ward the web plate 36 may be discharged downstream
with combustion products 61, directed upstream toward
the combustion head 80, or any combination thereof. Af-
ter flowing in the upstream direction 74 through the sleeve
passage 64, the oxidant 60 may flow into the combustion
head 80. From there, the oxidant 60 flows into the com-
bustion chamber 62. In some embodiments, portions of
the oxidant 60 may flow into the combustion chamber 62
from the sleeve passage 64 as a diluent and/or cooling
flow.

[0017] Fuel42isinjected intothe combustion chamber
62 through a fuel nozzle 68. In the illustrated example,
the oxidant 60 mixes with the fuel 42 inside the combus-
tion chamber 62; however, in alternative embodiments,
the fuel 42 and the oxidant 60 may mix at any suitable
location, including inside the fuel nozzle 68. The mixture
of the oxidant 60 and the fuel 42 then combusts in the
combustion chamber 62. The combustion products 61
flow in the downstream direction 70 through a passage
82 of the transition piece 32, the web plate 36, and the
turbine nozzle 34. It should be appreciated that the gas
turbine engine 12 could include a plurality of combustors
14, transition pieces 32, and turbine nozzles 34 disposed
in the circumferential direction 76 about the turbine axis
44. Each combustor 14 may include similar structure
(e.g., fuel nozzle 68, flow sleeve 66) as described above.
A first support 117 may support or hold in place one or
more of the transition pieces 32. A second support 119
may support or hold in place one or more of the turbine
nozzles 34.

[0018] FIG. 3is a diagram of an embodiment of a seal
system 100 between the transition piece 32 and the tur-
bine nozzle 34 that reduces or eliminates the leakage of
the oxidant 60 into the passage 82. As discussed previ-
ously, the combustion products 61 flow in a downstream
direction 70 through the passage 82 of the transition
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piece 32 and the turbine nozzle 34. The seal system 100
is disposed between the transition piece 32 and the tur-
bine nozzle 34. In some embodiments, the web plate 36,
a first sealing element 102, a second sealing element
104, and an aft frame 106 form the seal system 100.
[0019] The web plate 36 is disposed between the tran-
sition piece 32 and the turbine nozzle 34. With the web
plate 36, there are two interfaces between the transition
piece 32 and the turbine nozzle 34. The first interface is
between the transition piece 32 and the web plate 36 and
the second interface is between the web plate 36 and
the turbine nozzle 34. The first sealing element 102 is
utilized to form a first seal 103 at the interface between
the transition piece 32 and the web plate 36. In some
embodiments, the transition piece 32 may include the aft
frame 106. The aft frame 106 is disposed between the
transition piece 32 and the web plate 36. The aft frame
106 may be integral with the transition piece 32 or cou-
pled by a fastener (e.g. a bolt, a pin, a weld) to the tran-
sition piece 32. In embodiments including the aft frame
106, the first sealing element 102 forms the first seal 103
at the interface between the aft frame 106 and the web
plate 36. The first sealing element 102 extends in the
circumferential direction 76 along the web plate 36 and
may extend continuously about the passage 82, or any
fraction about the passage 82, including 25 percent, 50
percent, 75 percent, or 100 percent. The first sealing el-
ement 102 maybe disposed on an upstream face 122 of
the web plate 36 between the transition piece 32 and the
web plate 36. The upstream face 122 may be a part of
the radially outer surface 110, the radially inner surface
112, the radial arms 114, or any combination thereof.
One or more radial arms 114 of the web plate 36 extend
in the radial direction 72 between a radially outer surface
110 and a radially inner surface 112. In some embodi-
ments, the first sealing element 102 may extend contin-
uously along the web plate 36 around corners 115 of the
passage 82 from the radially outer surface 110 to the
radial arm 114, continuously along the web plate 36 from
the radially inner surface 112 to the radial arm 114, or
any combination thereof. Embodiments of a continuous
first sealing element 102 around the corners 115 of the
passage 82 may reduce or eliminate leakage of oxidant
60 at the first seal 103. The first sealing element 102 may
be along only the radially inner surface 112, only the ra-
dially outer surface 110, only the radial arm 114, or along
any combination of the radially inner surface 112, the
radially outer surface 110, and the one or more radial
arms 114 about the passage 82.

[0020] The second sealing element 104 is disposed at
the interface between the web plate 36 and the turbine
nozzle 34 to form a second seal 105. The second sealing
element 104 extends in the circumferential direction 76
along the web plate 36 and may extend continuously
about at least one of the turbine axis 44 or the passage
82 or any fraction about the at least one of the turbine
axis 44 or the passage 82, including 25 percent, 50 per-
cent, 75 percent, or 100 percent. The second sealing
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element 104 may be disposed on a downstream face 124
of the web plate 36 between the web plate 36 and the
turbine nozzle 34. The downstream face 124 may be a
part of the radially outer surface 110, the radially inner
surface 112, the radial arms 114, or any combination
thereof. In some embodiments, the second sealing ele-
ment may extend continuously along the web plate 36
around corners 115 of the passage 82 from the radially
outer surface 110 to the radial arm 114, continuously
along the web plate 36 from the radially inner surface
112 to the radial arm 114, or any combination thereof.
Embodiments of a continuous second sealing element
104 around the corners 115 of the passage 82 may re-
duce or eliminate leakage of oxidant 60 at the second
seal 105. The second sealing element 104 may be along
only the radially inner surface 112, only the radially outer
surface 110, only the radial arm 114, or along any com-
bination of the radially inner surface 112, the radially outer
surface 110, and the one or more radial arms 114 about
the passage 82.

[0021] The web plate 36 includes the radially inner sur-
face 112, the radially outer surface 110, and at least one
radial arm 114 extending in the radial direction 72 from
the radially inner surface 112 to the radially outer surface
110. Accordingly, the radial arm 114 couples the radially
inner surface 112 to the radially outer surface 110. The
radially inner surface 112, the radially outer surface 110,
and two opposing radial arms 114 may form the passage
82. The passage 82 may include multiple passages 82
that are circumferentially distributed about the turbine ax-
is 44.

[0022] FIG. 3 depicts the web plate 36 extending in a
circumferential direction 76 about the turbine axis 44.
Some embodiments of the web plate 36 may extend cir-
cumferentially around 25 percent, 50 percent, 75 percent,
or 100 percent of the turbine axis 44. Some embodiments
may include multiple web plates 36 disposed circumfer-
entially about the turbine axis 44 and each web plate 36
may extend in the circumferential direction 76 around 10
percent, 20 percent, 30 percent, 40 percent, or 50 percent
of the turbine axis 44. Embodiments that include multiple
web plates may each include multiple passages 82. It
should be noted that each passage 82 may correspond
to a respective transition piece 32 and a respective tur-
bine nozzle 34. In some embodiments, each passage 82
could fluidly couple one transition piece 32 to multiple
turbine nozzles 34. Alternatively, the passage 82 could
fluidly couple multiple transition pieces 32 to one turbine
nozzle 34. Web plates 36 that extend in the circumfer-
ential direction 76 around a portion of the turbine axis 44
may couple to a corresponding portion of the totalnumber
of transition pieces 32 and turbine nozzles 34 the gas
turbine engine 12.

[0023] FIG. 3 also depicts the web plate 36 coupled to
a web plate support 116. The web plate support 116 ex-
tends from the web plate 36 in a radial direction 72 to-
wards a central section of the gas turbine engine 12. The
web plate support 116 may couple to additional structure
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(e.g. bearings, the compressor discharge casing 28, an
inner turbine shell, an inner support ring) of the gas tur-
bine engine 12.

[0024] It should be noted that the web plate support
116 may extend in any suitable direction, including in the
radial direction 72 away from the center of the gas turbine
engine 12 or atany angle in relation to the radial direction
(e.g. 10, 20, 30, 40, 50, or 60 degrees). The web plate
support 116 may couple to any suitable structure, includ-
ing the compressor discharge casing 28, the first support
117, the second support 119, an inner turbine shell, or
an inner support ring. Web plate 36 may be coupled to
web plate support 116 in any suitable manner, including
welding or bolting the web plate 36 and the web plate
support 116 to one another. Alternatively, the web plate
36 and the web plate support 116 may be integral with
one another. Further, web plate support 116 may be rig-
idly coupled to web plate 36 by arms 118 that extend
from the web plate 36 to the web plate support 116. Al-
ternatively, the arms 118 may extend from the web plate
support 116 to the web plate 36. The web plate support
116 could include any number of arms 118, including 1,
2, 3,4, 5, 6, or more. Further, the web plate support 116
extends in the circumferential direction 76 about the tur-
bine axis 44 and may extend in the circumferential direc-
tion 76 to any fraction about the turbine axis 44, including
25 percent, 50 percent, 75 percent, or 100 percent. For
example, the web plate support 116 may be configured
to support 1, 2, 3, 4, 5, or 6 or more web plates 36 dis-
posed about the turbine axis 44.

[0025] The web plate support 116 may also support
the transition piece 32 and/or the turbine nozzle 34. How-
ever, it should be appreciated that the transition piece 32
may couple to the first support 117. It should be appre-
ciated that the turbine nozzle 34 may couple to the sec-
ond support 119. The first support 117 and the second
support 119 may include structure similar to the web plate
support 116, with a member extending circumferentially
and arms coupling the member. Alternative embodi-
ments of the structure could include rigid arms extending
towards other members of the gas turbine engine 12.
The first support 117 and the second support 119 may
extend towards and couple to other members of the gas
turbine engine 12, including the compressor discharge
casing 28, additional structure (e.g. bearings, the com-
pressor discharge casing 28, an inner support ring, an
inner turbine shell) toward the central section of the gas
turbine engine 12, or the web plate support 116.

[0026] FIG. 4 is a side view of the seal system 100.
The sleeve passage 64 is shown disposed between the
transition piece 32 and the sleeve 66. The sleeve pas-
sage 64 allows oxidant 60 to flow in the upstream direc-
tion 74 along a path 67. The path 67 is the path oxidant
60 follows to travel from the compressor discharge casing
to the combustion head 80. The oxidant 60 flowing on
the path 67 begins in the compressor discharge casing.
From there, the oxidant 60 flows along the path to the
sleeve passage 64 and into the combustion head 80.
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While flowing along the path 67, portions of the oxidant
60 may come into contact with a surface of the transition
piece 32, the aftframe 106 and/or, in some embodiments,
the web plate 36. Combustion products 61 may also
come into contact with a different surface of the transition
piece 32, the aft frame 106, and the web plate 36. Be-
cause the oxidant 60 tends to be at a lower temperature
than the combustion products 61, the oxidant 60 may
provide cooling to the transition piece 32, the aft frame
106, the web plate 36, or any combination thereof.
[0027] In the embodiment of FIG. 4, the aft frame 106
includes an outer flange 108 that is radially disposed be-
tween the radially outer surface 110 and the flow of com-
bustion products 61 through the passage 82. Aft frame
106 includes an inner flange 109 that is disposed be-
tween the radially inner surface 112 and the flow of com-
bustion products 61 through the passage 82. Aft frame
106 also includes a radial flange 113 that is disposed
between the radial arm 114 and the flow of combustion
products 61 through the passage 82. Although in alter-
native configurations, aftframe 106 may include the outer
flange 108, the inner flange 109, the radial flange 113,
or any combination thereof. The outer flange 108, the
inner flange 109, and the radial flange 113 of the aft frame
106 may protect the web plate 36 from the heat of the
combustion products 61. In some embodiments, the out-
er flange 108, the inner flange 109, and the radial flange
113 may be part of or integral with the transition piece 32.
[0028] FIG. 4 illustrates the first sealing element 102
with arope seal, but it should be appreciated that the first
sealing element 102 may include any suitable seal, in-
cluding a bellow seal, a w-seal, a hula seal, or a spline
seal. FIG. 4 illustrates the second sealing element 104
with a cloth seal. However, the second sealing element
104 may include any suitable seal, including a laminated
cloth seal or a leaf seal. The first sealing element 102 is
in the upstream direction 74 from the web plate 36, and
the second sealing element 104 is in the downstream
direction 70 from the web plate 36.

[0029] Inthe embodimentof FIG. 4, the web plate sup-
port 116 extends outwardly in the radial direction 72. The
web plate support 116 may also extend in the circumfer-
ential direction 76 about the turbine axis 44 and may ex-
tend circumferentially to any fraction about the turbine
axis 44, including 25 percent, 50 percent, 75 percent, or
100 percent. The web plate support 116 includes arms
118 that extend from the web plate support 116 to the
web plate 36 and the arms 118 couple to the web plate
36. The web plate support 116 may include any number
of arms, including 1, 2, 3, 4, 5, or 6 or more. The web
plate support 116 couples to the compressor discharge
casing 28. However, as depicted in FIG. 3, web plate
support 116 may couple to any suitable location, such
as an inner section of the compressor discharge casing
28, an inner turbine shell, or an inner support ring.
[0030] FIG. 5is a perspective view detailing the struc-
ture of the first sealing element 102 of the seal system
100. The seal system 100 may include the first sealing
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element 102 and the second sealing element 104. The
first sealing element 102 forms the first seal 103 between
the web plate 36 and the transition piece 32. The second
sealing element 104 forms the second seal 105 between
the web plate 36 and the turbine nozzle 34.

[0031] The first sealing element 102 may be a contin-
uous seal around a section 101 of the web plate 36 that
includes the radially inner surface 112, the radially outer
surface 110, and two radial arms 114. The section 101
forms the passage 82. It should be noted that the web
plate 36 may include only one section 101 or multiple
sections 101. For example, the web plate could have 1,
2, 3,4, 5, or 6 or more sections 101. The first sealing
element 102 may be disposed along only a portion of the
section 101. For example, the first sealing element 102
may be disposed along the radially inner surface 112,
the radially outer surface 110, one radial arm 114, two
radial arms 114, or any combination thereof. Further,
each section 101 of the web plate 36 may include a dif-
ferent first sealing element 102. The first sealing element
102 may include multiple first sealing elements 102 dis-
posed along any combination of the radially inner surface
112, the radially outer surface 110, and the radial arms
114. For example, each of the multiple first sealing ele-
ments 102 may extend continuously along the web plate
36 around corners 115 of the passage 82 from the radially
outer surface 110 to the radial arm 114, continuously
along the web plate 36 from the radially inner surface
112 to the radial arm 114, or any combination thereof. In
the embodiment of FIG. 5, the first sealing element 102
may be continuous and extend in a circumferential direc-
tion 76 to any fraction about the section 101, including
25 percent, 50 percent, 75 percent, or 100 percent.
[0032] The second sealing element 104 may be a con-
tinuous seal around the section 101. The second sealing
element 104 may be disposed along only a portion of the
section 101. Further, the second sealing element 104
may be disposed along only a single section 101 or any
suitable number of sections 101, including 1, 2, 3, 4, 5,
6, or more. The second sealing element 104 may be dis-
posed along only a portion of the section 101. For exam-
ple, the second sealing element 104 may be disposed
along the radially inner surface 112, the radially outer
surface 110, one radial arm 114, two radial arms 114, or
any combination thereof. Further, each section 101 of
the web plate 36 may include a different second sealing
element 104. The second sealing element 104 may in-
clude multiple second sealing elements 104 disposed
along any combination of the radially inner surface 112,
the radially outer surface 110, and the radial arms 114.
For example, each of the multiple second sealing ele-
ments 104 may extend continuously along the web plate
36 around corners 115 of the passage 82 from the radially
outer surface 110 to the radial arm 114, continuously
along the web plate 36 from the radially inner surface
112 to the radial arm 114, or any combination thereof. In
the embodiment of FIG. 5, the second sealing element
104 may be continuous and extend in a circumferential
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direction 76 to any fraction about the section 101, includ-
ing 25 percent, 50 percent, 75 percent, or 100 percent.
[0033] FIG. 6is a perspective view of the downstream
face 124 of the web plate 36. As previously discussed,
the web plate 36 includes the radially outer surface 110,
the radially inner surface 112, and the radial arm 114.
Further, the radially outer surface 110, the radially inner
surface 112, and the radial arm 114 form the passages
82 to direct combustion products 61 from the transition
piece 32 to the turbine nozzle 34. In the embodiment of
FIG. 6, the second sealing element 104 is two separate
second sealing elements 104A and 104B. The second
sealing element 104A couples to the radially outer sur-
face 110 and extends in the circumferential direction 76
along the radially outer surface 110. The second sealing
element 104B couples to the radially inner surface 112
and extends in the circumferential direction 76 along the
radially outer surface 112. It should be appreciated that
each of the second sealing elements 104A and 104B
may extend to any fraction of the web plate 36 including
25 percent, 50 percent, 75 percent, or 100 percent. Fur-
ther, each second sealing element 104A and 104B may
include multiple second sealing elements (i.e., 1, 2, 3, 4,
5, or 6, or more).

[0034] As previously discussed, the aft frame 106 may
be coupled to the web plate 36. In the embodiment of
FIG. 6, the aft frame 106 includes the outer flange 108,
the inner flange 109, and the radial flange 113. Further,
an aft frame 106 may be included for each passage 82.
The outer flange 108 is disposed along the outer radial
surface 110, the inner flange 109 is disposed along the
radially inner surface 112, and the radial flange 113 is
disposed along the radial arm 114. The outer flange 108,
the inner flange 109, and the radial flange 113 are dis-
posed between the web plate 36 and the flow of com-
bustion products 61 through the passage 82. In some
embodiments, the outer flange 108 may interface with
the second sealing element 104A, and the inner flange
109 may interface with second sealing element 104B. In
other embodiments, the outer flange 108 does not inter-
face with the second sealing element 104A, and the inner
flange 109 does not interface with the second sealing
element 104B. The combination of the outer flange 108
and the second sealing element 104A may partially or
fully isolate the radially outer surface 110 from exposure
to the flow of combustion products 61. Likewise, the com-
bination of the inner flange 109 and the second sealing
element 104B may partially or fully isolate the radially
inner surface 112 from exposure to the flow of combus-
tion products 61. Isolation of the surfaces 110, 112 from
the flow of combustion products 61 may reduce the ex-
posure of the surfaces 110, 112 to the high temperatures
of the combustion products 61.

[0035] The combustion products 61 flows through pas-
sages 82 on either side of the radial arm 114. As dis-
cussed previously, each passage 82 may include a cor-
responding aft frame 106. Further, the aft frame 106 may
include the radial flange 113. Each radial flange 113 is
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disposed between a surface of the radial arm 114 and
the flow of combustion products 61 through the passage
82. FIG. 4 depicts two passages 82 and two correspond-
ing aft frames 106 with a single radial arm 114 disposed
between the two passages 82. Each of the two aft frames
106 includes a radial flange 113 disposed between a sur-
face of the radial arm 114 and the flow of combustion
products 61. In the embodiment of FIG. 6, the two radial
flanges 113 do not interface with one another, thereby
at least partially exposing the downstream face 132 of
the radial arm 114 to the flow of combustion products 61,
forming a gap between them. Alternative embodiments
may include two radial flanges 113 that do interface with
one another, thereby partially or fully isolating the down-
stream face 132 of the radial arm 114 from the flow of
combustion products. As previously discussed, the com-
bustion products 61 are at a high temperature. Embodi-
ments of the web plate 36 and radial arm 114 discussed
in detail below may provide cooling to components (e.g.,
radial arm 114, aft frame 106) or surfaces (e.g., of the
radial arm 114 or aft frame 106) that are near to or ex-
posed to the combustion products 61. For example, the
radial arm 114 may include a first arm passage 172 and
a second arm passage 174 that allow a cooling fluid to
pass through the radial arm 114. The arm passages 172,
174 are part of a cooling system and are described in
detail below.

[0036] FIG. 7 is a cutaway view of the radial arm 114,
two aftframes 106, two transition pieces 32, and a cooling
system 170 taken along line 7-7 of FIG. 6. FIG. 7 includes
two opposing transition pieces 32, each with a corre-
sponding sleeve 66. Each transition piece 32 is coupled
to a corresponding aft frame 106. Although, as previously
discussed, the aftframe 106 may be part of the transition
piece 32. In the embodiment of FIG. 7, each aft frame
106 includes the radial sleeve 113. Theradial sleeve 113
is disposed between a circumferential surface 136 of the
radial arm 114 and the flow of combustion products 61.
Despite the radial sleeve 113 being disposed between
the circumferential surface 136 and the flow of combus-
tion products 61, some combustion products 61 may in-
teract with the circumferential surface 136 in the area
between the circumferential surface 136 and a circum-
ferential aft frame surface 164. As previously discussed,
the first sealing elements 102 are disposed along the
upstream surface 134 of the radial arm 114. The first
sealing elements 102 may be continuous along the length
of the radial arm 114 in the radial direction 72.

[0037] The radial arm 114 includes a cooling system
170 that may cool the radial arm 114. It should be appre-
ciated that although the depicted embodiment includes
the cooling system 170 in the radial arm 114, the cooling
system 170 may also be utilized in the radially outer sur-
face 110 or the radially inner surface 112. The cooling
system 170 allows the oxidant 60 to flow through the
radial arm 114. In the embodiment of FIG. 7, the cooling
system 170 includes an impingement plate 156, a first
arm passage 172, and a second arm passage 172. The
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impingement plate 156 has a number of impingement
ports 157. The impingement plate 156 may include any
suitable number of impingement ports 157, including 1,
2, 3,4, 5,10, 20, 50, 100, or more. The impingement
plate 156 extends in a radial direction and may extend
to any suitable length of the radial arm 114, including 10
percent, 25 percent, 50 percent, or 100 percent. In the
embodiment of FIG. 7, the impingement plate 156 is dis-
posed along the upstream surface 134 of the radial arm
114. However, in alternative embodiments, the impinge-
ment plate 156 may be disposed further upstream or
downstream from the upstream surface 134 of the radial
arm 114. Because the impingement plate 156 is disposed
at the upstream surface 134, the radial arm 114 also in-
cludes an impinged surface 138 that is downstream of
the upstream surface 134, but upstream of the down-
stream surface 132. In alternative embodiments that do
notinclude the impingement plate 156 or in embodiments
that include an impingement plate 156 upstream of the
upstream surface 134, the upstream surface 134 and the
impinged surface 138 may be the same surface.

[0038] As previously discussed, the oxidant 60 is at a
lower temperature than the combustion products 61.
Therefore, any component or surface that is exposed to
the combustion products 61 or near the combustion prod-
ucts 61 may be cooled by the oxidant 60. As previously
discussed, the oxidant 60 flows into the compressor dis-
charge casing 28 and between the transition pieces 32.
Each transition piece may be shrouded in a sleeve 66.
As depicted in FIG. 7, the oxidant 60 flows into the area
between the two sleeves 66. As previously discussed,
the oxidant 60 may flow in the sleeve passage 64 be-
tween the sleeve 66 and the transition piece 32.

[0039] In the embodiment of FIG. 7, a portion of the
oxidant 60 may also flow along a cooling path 160. The
oxidant 60 flowing on the cooling path 160 flows from the
area between the transition pieces 32 through a gap 165
between the two aft frames 106. After flowing through
the gap 165, the oxidant 60 flows through the impinge-
ment ports 157 of the impingement plate 156 into an im-
pingement region 159. The oxidant 60 flowing through
the impingement ports 157 creates an impingement flow
161 through each of the impingement ports 157. The im-
pingement flow 161 creates a higher rate of heat transfer
between the oxidant 60 and the impinged surface 138
as compared to oxidant 60 interaction with the upstream
surface 134 without the impingement plate 156. The ox-
idant 60 flows from the impingement region 159 into the
first arm passage 172 and the second arm passage 172
at respective cooling passage inlets 152. Then, a first
portion 184 of the oxidant 60 flows through the first arm
passage 172 and a second portion 186 of the oxidant 60
flows through the second arm passage 172. The respec-
tive portions of the oxidant 60 pass an axial length 182
through the first arm passage 172 and the second arm
passage 174. The axial length 182 is greater than or
equal to an axial depth 180 of the radial arm. That is, the
arm passages 172, 174 maybe angled relative to the
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downstream direction 70, curved within the radial arm
114, or any combination thereof. The axial depth 180 is
the distance from the upstream face 134 to the down-
stream face 132. The portions of the oxidant 60 exit the
first arm passage 172 and the second arm passage 172
at respective arm passage outlets 154, which are dis-
posed along the downstream face 132 of the radial arm
114. In some embodiments, the arm passage outlet 154
may be disposed on the circumferential surface 136. That
is, the oxidant 60 may flow through cooling passages 171
from the upstream face 134 of the radial arm 114 to one
of the circumferential faces 136 of the radial arm 114.
Further, in some embodiments, the cooling passage 171
may extend through the aft frame 106, allowing the oxi-
dant 60 to flow through the aft frame 106 to the sleeve
passage 64. Once the oxidant 60 has exited the arm pas-
sage outlet 154, the oxidant 60 flows into the turbine noz-
zle 34 and mixes with the combustion products 61.
[0040] Althoughthe embodimentof FIG. 7 includes two
arm passages, it should be appreciated that the cooling
system 170 may include any suitable number of arm pas-
sages, including 1, 2, 3, 4, 5, 10, 20, 50, 100, or more.
Further, the cooling passages may be disposed in any
orientation or pattern along the radial arm 114. The cool-
ing passages may extend along the radial axis 72 to any
suitable radial length of the radial arm 114, including 10
percent, 25 percent, 50 percent, or 100 percent of the
length of the radial arm 114. In the depicted configuration,
the cooling passages are slightly curved towards the cir-
cumferential face 136. In alternative embodiments, the
cooling passages may include any suitable shape, in-
cluding an approximately 90 degree turn towards the cir-
cumferential surface 136 and another approximately 90
degree turn towards the downstream face 132.

[0041] FIG. 8 is a cutaway view of the radial arm 114,
two aft frames 106, two transition pieces 32, and an al-
ternative embodiment of the cooling system 170 of FIG.
7. FIG. 8 again depicts two transition pieces 32 and two
corresponding sleeves 66 with the oxidant 60 from the
compressor discharge casing 28 filling the space be-
tween the two sleeves 66. Each of the transition pieces
32 is coupled to a corresponding aft frame 106A and
106B. Each of the first aft frame 106A and the second
aftframe 106B include the radial flange 113. First sealing
elements 102 are disposed along the upstream face 134
of the radial arm 114.

[0042] The embodimentofFIG. 8 ofthe cooling system
170 includes the first arm passage 173, the second arm
passage 175, a first aft frame cooling passage 176, a
second aft frame cooling passage 178, a first sealing
member 141, a second sealing member 142, a third seal-
ing member 143, and a fourth sealing member 144. The
first sealing member 141 and the second sealing member
142 form afirst chamber 145 between the circumferential
aft frame surface 164 of aft frame 106A and the circum-
ferential surface 136 of the radial arm 114. The third seal-
ing member 143 and the fourth sealing member 144 form
a second chamber 147 between the circumferential aft
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frame surface 164 of aft frame 106B and the circumfer-
ential surface 136 of the radial arm 114. The thickness
(i.e., the distance between the circumferential surfaces
136, 164) of the first chamber 145 and the second cham-
ber 147 maybe any suitable thickness, including 0.2 mm,
0.5 mm, 1 mm, 2 mm, 3 mm, or more. Further, the thick-
ness of the first chamber 145 and the second chamber
147 may or may not be equal to each other. It may be
appreciated that the thicknesses of the first chamber 145
and the second chamber 147 illustrated in FIGS. 7 and
8 are enlarged for clarity of description, and are not to
scale.

[0043] Each of the arm passages 173 and 175 include
the arm passage inlet 152 disposed on the upstream face
134 of the radial arm 114. Each of the arm passages 173
and 175 also includes the arm passage outlet 154 dis-
posed on opposing circumferential surfaces 136 of the
radial arm 114. The first sealing member 141 is disposed
between the first aft frame 106A and the radial arm 114
upstream of the first arm passage outlet 154 relative to
the combustion products 61. The second sealing mem-
ber 142 is disposed between the first aft frame 106A and
the radial arm 114 downstream of the first arm passage
outlet 154 relative to the combustion products 61. The
third sealing member 143 is disposed between the sec-
ond aft frame 106B and the radial arm 114 upstream of
the second arm passage outlet 154 relative to the com-
bustion products 61. The fourth sealing member 144 is
disposed between the second aft frame 106B and the
radial arm 114 downstream of the firstarm passage outlet
154 relative to the combustion products 61.

[0044] Thefoursealingmembers may include any suit-
able seal, including a rope seal, a bellow seal, a w-seal
or any combination thereof. Each of the first aft frame
cooling passage 176 and the second aft frame cooling
passage 178 includes an aft frame inlet 148 and an aft
frame outlet 150. Further, each of the first aft frame cool-
ing passage 176 and the second aft frame cooling pas-
sage 178 extend along a skin region 140 of the aft frame
106. The skin region 140 extends 5 percent to 25 percent
of a circumferential depth of the aft frame 106 from a
combustion product surface 162 of the aft frame 106.
Other surfaces may also have a skin region. Forexample,
the radial arm 114 may have a skin region 153 that ex-
tends from the downstream surface 153. The radial arm
may have another skin region 149 that extends from the
circumferential surface 136. Each of the skin regions
(e.g., 140, 149, and 153) may extend 5 to 25 percent of
the respective depths.

[0045] As previously discussed, the oxidant 60 may
flow along the cooling path 160. The oxidant 60 flows
from the area between the sleeves 66 through the gap
165 between the first aft frame 106A and the second aft
frame 106B. The oxidant 60 then enters into the first arm
passage 173 and the second arm passage 175 at the
arm passage inlets 152. The oxidant 60 then flows
through the first arm passage 173 and the second arm
passage 175 downstream towards the downstream sur-

10

15

20

25

30

35

40

45

50

55

face 132 of the radial arm 114. A first portion 184 of the
oxidant 60 continues through the first arm passage 173
and a second portion of the arm passage 186 continues
through the second arm passage 175. The oxidant 60
flowing through the firstarm passage 173 and the second
arm passage 175 cools the radial arm 114. Then, the
oxidant 60 exits through the arm passage outlets 154
along the circumferential surface 136 of the radial arm
114. The oxidant 60 enters the first aft frame cooling pas-
sage 176 and the second aft frame cooling passage 178
at aft frame inlets 148. In some embodiments, the outlets
154 may abut the aft frame inlets 148, thereby allowing
the oxidant 60 to flow directly from the arm passages
173, 175 into the aft frame cooling passages 176, 178.
The oxidant 60 may also flow directly from the arm pas-
sages 173, 175 into the aft frame cooling passages 176,
178 when the sealing members are disposed between
the radial arm 114 and the aft frame. The oxidant 60 then
flows in the upstream direction 74, cooling the aft frames
106A and 106B as it flows through the first aft frame cool-
ing passage 176 and the second aft frame cooling pas-
sage 178. Then, the oxidant 60 exits the first aft frame
cooling passage 176 and the second aft frame cooling
passage 178 at the outlets 150, where the oxidant 60
enters the sleeve passage 64.

[0046] Specifically, in the embodiment of FIG. 8, once
the oxidant 60 enters the first arm passage 173 and the
second arm passage 175, the oxidant 60 continues
through first arm passage 173 and the second arm pas-
sage 175 from the upstream face 134 to the downstream
face 132. The first arm passage 173 and the second arm
passage 175 extend along the skin region 153 of the
downstream surface 132. The firstarm passage 173 and
the second arm passage 175 then curve back in the up-
stream direction 74 and extend along the skin region 149
of the circumferential surface 136 before exiting the first
arm passage 173 and the second arm passage 175 at
outlets 154 disposed on opposing circumferential surfac-
es 136 of the radial arm 114. Then, the oxidant 60 enters
the first aft frame cooling passage 176 and the second
aft frame cooling passage 178 at the inlets 148, which
are disposed on the circumferential aft frame surface 164
of the aft frames 106A and 106B. The first aft frame cool-
ing passage 176 and the second aft frame cooling pas-
sage 178 then curve in the downstream direction 70 be-
fore curving towards the combustion product surface
162. The first aft frame cooling passage 176 and the sec-
ond aft frame cooling passage 178 then curve in an up-
stream direction 74 and extend along the skin region 140
of the aft frames 106A and 106B, respectively. The oxi-
dant 60 then exits the first aft frame cooling passage 176
and the second aft frame cooling passage 178 at outlets
150 disposed on the upstream face 151 of the aft frame.
The outlets 150 fluidly couple the first aft frame cooling
passage 176 and the second aft frame cooling passage
178 to the sleeve passage 64. Once the oxidant 60 exits
the outlets 150, the oxidant flows through the sleeve pas-
sages 64 in the upstream direction 74, as previously dis-
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cussed. The sleeve passages 64 extend between the
sleeve 66 and the transition piece 32.

[0047] Thearmpassages172,173,174,175,176, and
178 may be formed in any suitable manner. In some em-
bodiments, the cooling passages may be formed by drill-
ing, lasers, electrical discharge machining, or cast. In oth-
er embodiments, the cooling passages may separate
their respective components into separate parts.

[0048] FIG. 9is aflow chartillustrating an embodiment
of a method 200 to cool the radial arm 114 of the web
plate 36. Although the following method 200 describes a
number of operations that may be performed, it should
be noted that the method 200 may be performed in a
variety of suitable orders. All of the operations of the
method 200 may not be performed.

[0049] The method 200 includes directing (block 202)
aportion of the oxidant 60 from the compressor discharge
casing 28 to the upstream face 134 of the radial arm 114
of the web plate 36. The web plate 36 is disposed axially
between the transition piece 32 and the turbine nozzle
34. The oxidant 60 is directed to the radial arm 114 to
cool (block 204) the upstream face 134 of the radial arm
114. In some embodiments, the oxidant 60 is directed
through impingement ports 157 of the impingement plate
156 to cool (block 204) the upstream face 134 of the
radial arm 114 via impingement cooling. One or more
arm passages 172,173, 174, and 175 into the radial arm
114 receive the oxidant 60 from the upstream face 134
to cool (block 206) the radial arm 114. The arm passages
172 and 174 extend in the axial direction 72 from the
upstream face 134 of the radial arm 114. Then, the meth-
od 200 includes two options. In some embodiments, the
oxidant 60 from the arm passage through the radial arm
114 cools (block 208) the aft frame 106. For example,
the first arm passage 173 may direct the oxidant 60 to
the first aft frame cooling passage 176, and the second
arm passage 175 may direct the oxidant 60 to the second
aft frame cooling passage 178. The oxidant 60 routed
through the aft frame cooling passages 176, 178 cools
(block 208) the aft frame 106. The oxidant 60 through
the aft frame cooling passages 176, 178 may be directed
(block 210) to the sleeve passage 64 disposed about the
transition piece 32. That is, the oxidant 60 through the
aft frame cooling passages 176, 178 may be directed
(block 210) in the upstream direction. In some embodi-
ments, the oxidant 60 through the arm passages 172,
174 is discharged (block 212) from the radial arm 114 to
the passage 82. The passage 82 is configured to convey
combustion products 61 and the discharged oxidant 60
through the transition piece 32, the web plate 36, and the
turbine nozzle 34.

[0050] This written description uses examples to dis-
close the invention, including the best mode, and also to
enable any person skilled in the art to practice the inven-
tion, including making and using any devices or systems
and performing any incorporated methods. The patent-
able scope of the invention is defined by the claims, and
may include other examples that occur to those skilled
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in the art. Such other examples are intended to be within
the scope of the claims if they have structural elements
that do not differ from the literal language of the claims,
or if they include equivalent structural elements with in-
substantial differences from the literal languages of the
claims.

[0051] Various aspects and embodiments of the
present invention are defined by the following numbered
clauses:

1. A system comprising:

a web plate axially disposed between a transition
piece and a turbine nozzle, wherein the web plate
comprises:

aradial arm extending in a radial direction between
an inner surface and an outer surface of the web
plate, wherein the radial arm, the inner surface, and
the outer surface are disposed about an axial pas-
sage configured to facilitate a flow of combustion
products from the transition piece to the turbine noz-
zle, wherein the transition piece is disposed within a
compressor discharge cavity configured to receive
an oxidant, and the radial arm comprises:

an upstream face in fluid communication with
the compressor discharge cavity; and

an arm passage that extends an axial length in
an axial direction from the upstream face
through at least an axial depth of the radial arm,
wherein the arm passage is configured to re-
ceive a portion of the oxidant through the up-
stream face.

2. The system of clause 1, comprising an aft frame
coupled to the transition piece, wherein the aft frame
comprises a cooling passage configured to receive
the portion of the oxidant directly from the arm pas-
sage of the radial arm.

3. The system of any preceding clause, comprising:

a second sealing element disposed between the
aft frame and the radial arm upstream of the
cooling passage relative to the flow of combus-
tion products; and

a third sealing element disposed between the
aft frame and the radial arm downstream of the
cooling passage relative to the flow of combus-
tion products.

4. The system of any preceding clause, comprising:

the transition piece; and

a sleeve disposed about the transition piece,
wherein the sleeve and the transition piece form
a sleeve passage within the compressor dis-
charge cavity, wherein the sleeve passage is
configured to receive the portion of the oxidant
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from the cooling passage of the aft frame.

5. The system of any preceding clause, wherein the
cooling passage extends within the aft frame along
a skin region of the aft frame, wherein the skin region
is adjacent to the axial passage and extends at least
25 percent of a circumferential depth of the aft frame
from a combustion product surface of the aft frame.

6. The system of any preceding clause, comprising:

an aft frame coupled to the transition piece; and
afirst sealing element disposed axially between
the aft frame and the upstream face of the radial
arm.

7. The system of any preceding clause, wherein the
radial arm comprises:

an impingement plate disposed upstream of the up-
stream face relative to the flow of combustion prod-
ucts, wherein the impingement plate comprises a
plurality of impingement ports configured to direct
the portion of the oxidant toward the upstream face
as a plurality of impingement flows.

8. The system of any preceding clause, wherein the
first sealing element is continuous around the axial
passage.

9. The system of any preceding clause, wherein the
radial arm comprises a downstream face opposite
the upstream face, the arm passage extends from
the upstream face to the downstream face, and the
axial length is greater than or equal to the axial depth
of the radial arm, wherein the arm passage is con-
figured to discharge the portion of the oxidant into
the flow of combustion products.

10. A system comprising:
a web plate comprising:

a radial arm extending in a radial direction be-
tween an inner surface and an outer surface of
the web plate, wherein the radial arm is circum-
ferentially disposed between a first axial pas-
sage and a second axial passage, the first axial
passage extends in an axial direction through a
first transition piece, the web plate, and a first
turbine nozzle, wherein the second axial pas-
sage extends through a second transition piece,
the web plate, and a second turbine nozzle,
wherein the first axial passage and the second
axial passage are configured to convey combus-
tion products, wherein the first transition piece
and the second transition piece are disposed
withina compressor discharge cavity configured
to receive an oxidant,

wherein the radial arm comprises:
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a first arm passage configured to receive a
first portion of the oxidant through a body of
the radial arm; and

a second arm passage configured to re-
ceive a second portion of the oxidant
through the body of the radial arm.

11. The system of any preceding clause, comprising:

a first aft frame coupled to the first transition
piece, wherein the first aft frame comprises a
first cooling passage configured to receive the
first portion of the oxidant from the first arm pas-
sage; and

a second aft frame coupled to the second tran-
sition piece, wherein the second aft frame com-
prises a second cooling passage configured to
receive the second portion of the oxidant from
the second arm passage.

12. The system of any preceding clause, comprising:

a first sealing element disposed axially between
the first aft frame and an upstream face of the
radial arm, wherein the upstream face is in fluid
communication with the compressor discharge
cavity, and the first arm passage and the second
arm passage extend in the axial direction from
the upstream face;

a second sealing element disposed axially be-
tween the second aft frame and the upstream
face of the radial arm;

a first sealing member disposed between the
first aft frame and the radial arm upstream of the
first cooling passage relative to the combustion
products;

a second sealingmember disposed between the
first aft frame and the radial arm downstream of
the first cooling passage relative to the combus-
tion products;

a third sealing member disposed between the
second aft frame and the radial arm upstream
of the second cooling passage relative to the
combustion products; and

a fourth sealing member disposed between the
second aft frame and the radial arm downstream
of the second cooling passage relative to the
combustion products.

13. The system of any preceding clause, wherein
the first sealing member, the second sealing mem-
ber, the third sealing member, and the fourth sealing
member comprise rope seals, bellow seals, w-seals,
or any combination thereof.

14. The system of any preceding clause, wherein
the radial arm comprises:
an impingement plate disposed upstream of the up-
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stream face relative to the flow of combustion prod-
ucts, wherein the impingement plate comprises a
plurality of impingement ports configured to direct
the first portion and the second portion of the oxidant
toward the upstream face as a plurality of impinge-
ment flows.

15. The system of any preceding clause, wherein
the radial arm comprises:

an upstream face in fluid communication with
the compressor discharge cavity; and

a downstream face opposite the upstream face,
wherein the first arm and the second arm pas-
sage extend from the upstream face to the
downstream face, wherein the first arm passage
and the second arm passage are configured to
discharge the first portion and the second por-
tion of the oxidant from the downstream face
into the combustion products.

16. The system of any preceding clause, wherein
the radial arm comprises:

an impingement plate disposed upstream of the up-
stream face relative to the flow of combustion prod-
ucts, wherein the impingement plate comprises a
plurality of impingement ports configured to direct
the first portion and the second portion of the oxidant
toward the upstream face as a plurality of impinge-
ment flows.

17. The system of any preceding clause, wherein at
least one of the first arm passage and the second
arm passage extend within the radial arm along a
skin region of the radial arm, wherein the skin region
extends at least 25 percent of an axial depth of the
radial arm from a downstream face of the radial arm.

18. A method comprising:

directing a portion of an oxidant to an upstream
face of a radial arm of a web plate, wherein the
web plate is disposed axially between a transi-
tion piece and a turbine nozzle; and

cooling the radial arm of the web plate by direct-
ing the portion of the oxidant through one or
more passages extending in an axial direction
from the upstream face of the radial arm.

19. The method of any preceding clause, comprising
cooling the upstream face of the radial arm via im-
pingement cooling, wherein the radial arm compris-
es an impingement plate comprising a plurality of
impingement ports.

20. The method of any preceding clause, comprising:

cooling an aft frame by directing the portion of
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the oxidant through a cooling passage of the aft
frame, wherien the aft frame is configured to re-
ceive the portion of the oxidant from the one or
more passages of the radial arm; and

directing the portion of the oxidant from the cool-
ing passage of the aft frame to a sleeve passage
disposed about the transition piece.

21. The method of any preceding clause, comprising
directing the portion of the oxidant through the radial
arm to a passage configured to convey combustion
products through the transition piece, the web plate,
and the turbine nozzle.

Claims

A system comprising:

aweb plate (36) axially disposed between atran-
sition piece (32) and a turbine nozzle (34),
wherein the web plate (36) comprises:

aradial arm (114) extending in a radial direction
between an inner surface (112) and an outer
surface (110) of the web plate (36), wherein the
radial arm (114), the inner surface (112), and
the outer surface (110) are disposed about an
axial passage (82) configured to facilitate a flow
of combustion products (61) from the transition
piece (32) to the turbine nozzle (34), wherein
the transition piece (32) is disposed within a
compressor discharge cavity (28) configured to
receive an oxidant (60), and the radial arm (114)
comprises:

an upstream face (134) in fluid communication
with the compressor discharge cavity (28); and
an arm passage (172, 173, 174, 175) that ex-
tends an axial length (182) in an axial direction
(72) from the upstream face (134) through at
least an axial depth (180) of the radial arm (114),
wherein the arm passage (172, 173, 174, 175)
is configured to receive a portion of the oxidant
(60) through the upstream face (134).

The system of claim 1, comprising an aft frame (106)
coupled to the transition piece (32), wherein the aft
frame (106) comprises a cooling passage (176, 178)
configured to receive the portion of the oxidant (60)
directly from the arm passage (172, 173, 174, 175)
of the radial arm (114).

The system of claim 2, comprising:

a second sealing element (141, 143) disposed
between the aft frame (106) and the radial arm
(114) upstream of the cooling passage (176,
178) relative to the flow of combustion products
(61); and
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a third sealing element (142, 144) disposed be-
tween the aft frame (106) and the radial arm
(114) downstream of the cooling passage (176,
178) relative to the flow of combustion products
(61).

4. The system of claim 2, comprising:

the transition piece (32); and

asleeve (66) disposed about the transition piece
(32), wherein the sleeve (66) and the transition
piece (32) form a sleeve passage (64) within the
compressor discharge cavity (28), wherein the
sleeve passage (64) is configured to receive the
portion of the oxidant (60) from the cooling pas-
sage (176, 178) of the aft frame (106).

The system of claim 2, 3 or 4, wherein the cooling
passage (176, 178) extends within the aft frame
(106) along a skin region (140) of the aft frame (106),
wherein the skin region (140) is adjacent to the axial
passage (82) and extends at least 25 percent of a
circumferential depth of the aft frame (106) from a
combustion product surface (162) of the aft frame
(106).

The system of any preceding claim, comprising:

an aft frame (106) coupled to the transition piece
(32); and

afirst sealing element (102) disposed axially be-
tween the aft frame (106) and the upstream face
(134) of the radial arm (114).

The system of claim 6, wherein the radial arm (114)
comprises:

an impingement plate (156) disposed upstream of
the upstream face (134) relative to the flow of com-
bustion products (61), wherein the impingement
plate (156) comprises a plurality of impingement
ports (157) configured to direct the portion of the ox-
idant (60) toward the upstream face (134) as a plu-
rality of impingement flows (161).

The system of claim 6 or 7, wherein the first sealing
element (102) is continuous around the axial pas-
sage (82).

The system of any preceding claim, wherein the ra-
dial arm (114) comprises a downstream face (132)
opposite the upstream face (134), the arm passage
(172,173, 174, 175) extends from the upstream face
(134) to the downstream face (132), and the axial
length (182) is greater than or equal to the axial depth
(180) of the radial arm (114), wherein the arm pas-
sage (172,173, 174, 175) is configured to discharge
the portion of the oxidant (60) into the flow of com-
bustion products (61).
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A method comprising:

directing a portion of an oxidant (60) to an up-
stream face (134) of aradial arm (114) of a web
plate (36), wherein the web plate (36) is dis-
posed axially between a transition piece (32)
and a turbine nozzle (34); and

cooling the radial arm (114) of the web plate (36)
by directing the portion of the oxidant (60)
through one or more passages (172, 173, 174,
175) extending in an axial direction (72) from the
upstream face (134) of the radial arm (114).

The method of claim 10, comprising cooling the up-
stream face (134) of the radial arm (114) viaimpinge-
ment cooling, wherein the radial arm (114) compris-
es an impingement plate (156) comprising a plurality
of impingement ports (157).

The method of claim 10 or 11, comprising:

cooling an aft frame (106) by directing the por-
tion of the oxidant (60) through a cooling pas-
sage (176, 178) of the aft frame (106), wherien
the aft frame (106) is configured to receive the
portion of the oxidant (60) from the one or more
passages of the radial arm (114); and
directing the portion of the oxidant (60) from the
cooling passage (176, 178) of the aftframe (106)
to a sleeve passage (64) disposed about the
transition piece (32).

The method of claim 10, 11 or 12, comprising direct-
ing the portion of the oxidant (60) through the radial
arm (114) to a passage (82) configured to convey
combustion products (61) through the transition
piece (32), the web plate (36), and the turbine nozzle
(34).
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